The genus Kurtzmanomyces Y. Yamada, M. Itoh, Kawasaki, Banno & Nakase belongs to the family Chionosphaeraceae, order Agaricostilbales, class Agaricostilbomycetes, subdivision Pucciniomycotina, division Basidiomycota and was described to accommodate three asexual yeast species, viz. Kurtzmanomyces insolitus, Kurtzmanomyces nectairei and Kurtzmanomyces tardus (Sampaio, 2011) . This genus is based on only the three type strains of the above species and therefore the organisms in the genus Kurtzmanomyces are apparently rare. Additionally, a sexual species, Mycogloea nipponica, has an asexual yeast stage that fits the morphological, physiological and molecular concept of the genus Kurtzmanomyces (Kirschner et al., 2003) .
During our research on fungal diversity in the arid and semiarid deserts of north-western China, two strains representing a novel species of the genus Kurtzmanomyces were isolated and identified by sequence analyses of the D1/ D2 domain of the large subunit rRNA gene and internal transcribed spacer (ITS) region. The name Kurtzmanomyces shapotouensis sp. nov. is proposed to accommodate these strains.
Thirty-two yeast strains were isolated from 17 samples of soil crusts collected in the Shapotou, which is on the south-east edge of Tengger Desert in Zhongwei city of the Ningxia Autonomous region and near the Yellow River, in July 2012. Among them, strain CPCC 300020 T was isolated from a sample of moss-dominated soil crust in the north experimental area (37 u 289 06.370 N 105 u 009 16.490 E, altitude 1334 m), whereas strain CPCC 300024 was isolated from a sample of cyanobacteria-dominated soil crust in the south experimental area (37 u 279 29.950 N 105 u 009 36.440 E, altitude 1256 m).
The yeast strains were isolated by the dilution plate method. The dilutions were prepared by first adding 2 g of soil to 18 ml sterile water, and then agitating for 1 h; this gives a dilution of 10
21
. Extractions of 1 ml from this suspension with 9 ml sterile water added will give dilutions of 10
22
. After the diluting process, 1 ml of each dilution was poured into Petri dishes containing isolation media and spread on the surface. The isolation medium was potato dextrose agar (PDA, 1.5 %), tetracycline (50 mg l
21
) and streptomycin sulfate (50 mg l
). The plates were incubated at 25 u C and single colonies were streaked for purification. Purified yeast strains were suspended in YM broth (3g yeast extract, 3g malt extract, 5g peptone, 10g glucose) supplemented with 10 % (v/v) glycerol and maintained at 280 u C.
Morphological characteristics were observed by light microscopy (Axio scope A1; Zeiss) and scanning electron microscopy (Quanta 200; FEI). API Candida and API 20 C AUX test strips (bioMérieux) and YT MicroPlates (Biolog) were used to determine seven enzyme activities (bmaltosidase, a-amylase, b-xylosidase, b-glucuronidase, urease, N-acetyl-b-glucosaminidase and b-galactosidase), oxidation activities and carbon utilization. Nitrogen utilization and other growth tests were examined on solid media by standard methods described by Kurtzman et al. (2011) . For mating tests, two strains of two-day-old cultures were crossed on cornmeal agar and incubated at low temperature (16 u C) and at room temperature (25 u C). The crosses were examined after 1, 2 and 3 weeks.
Nuclear DNA was extracted using a modified CTAB (cetyltrimethylammonium bromide) method (Cubero et al., 1999) . The ITS (ITS1-5.8 S-ITS2) region of the rRNA genes was amplified with the primers ITS1F and ITS4 as described by White et al. (1990) . Amplification of the ITS region was performed as follows: 95 u C for 3 min; followed by 37 cycles of 94 u C for 30 s, 52 u C for 30 s and 72 u C for 30 s; and a final extension at 72 u C for 10 min. The D1/D2 domain was amplified with the primers NL1 and NL4 as described by Kurtzman & Robnett (1991) . Amplification of the D1/D2 domain was performed as follows: 94 u C for 6 min; followed by 40 cycles of 94 u C for 60 s, 50 u C for 60 s and 72 u C for 60 s; and a final extension at 72 u C for 5 min. PCR products were purified and sequenced with the same primers by Sangon Biotech (Beijing, China). The BLAST search program (Altschul et al., 1990 ) was used to compare the sequences generated in this study and those of other yeasts in the GenBank database. Sequence alignments were done using the CLUSTAL X program (Thompson et al., 1997) . Phylogenetic and molecular evolutionary analyses were conducted with MEGA version 5.05 (Tamura et al., 2011) using the neighbour-joining method with the Kimura two-parameter distance measure. Confidence values were estimated from bootstrap analysis of 1000 replicates.
The two strains, CPCC 300020 T and CPCC 300024, had identical sequences in the ITS region and D1/D2 domain of the large subunit rRNA gene, which indicated that they were conspecific. A BLAST search of sequences of the above two regions in the NCBI database showed that the closest matches to the sequences of strains CPCC 300020 T and CPCC 300024 were sequences belonging to species of the genus Kurtzmanomyces. The phylogenetic tree reconstructed using the D1/D2 sequences also supported the view that these two strains were closely related to species of the genus Kurtzmanomyces (Fig. 1) . The two strains differed from K. insolitus, K. nectairei and K. tardus by 27 (4 %), 41 (7 %) and 10 (2 %) nucleotide mismatches, respectively, in the D1/D2 domain. Additionally, sequence data and phylogenetic analysis of the ITS region confirmed the positioning of strains CPCC 300020
T and CPCC 300024 in the genus Kurtzmanomyces and supported the recognition of them as representatives of a novel species, K. shapotouensis sp. nov. (a phylogenetic tree based on the ITS sequences is available as Fig. S1 
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The two strains of K. shapotouensis sp. nov. were isolated from soil crusts collected in Tengger Desert with a mean annual temperature of 8.8 uC and mean annual rainfall of 179.6 mm, which indicated that this novel species has a different ecological distribution from the other species of the genus Kurtzmanomyces. K. insolitus was isolated from the basidiocarp of an unidentified species of the genus Exidiopsis in Portugal (Sampaio et al., 1999) , K. nectairei from cheese in France (Rodrigues de Miranda, 1975) , and K. tardus from contaminated demineralized water in Portugal (Giménez-Jurado et al., 1990) . The Kurtzmanomyces-like state of Mycogloea nipponica seems to be mycoparasitic on ascomyctes and has been found in Japan and China (Taiwan province) (Bandoni, 1998; Kirschner et al., 2003) .
Kurtzmanomyces shapotouensis (sha.po.tou.en9sis. N.L. masc. adj. shapotouensis of or belonging to Shapotou, Ningxia Autonomous region, China, where the type strain was isolated).
In YM broth, after 7 days at 25 u C, cells are spherical to ovoid (Fig. 2) , 2.0-3.063.0-5.0 mm and occur singly or in pairs. The conidiogenous stalks, normally one to two per Strain CPCC 300024 is an additional strain of the species and has also been deposited in the above two culture collections, as DSM 26581 and CBS 12709, respectively. The MycoBank number of the novel species is MB 804959.
